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(57) ABSTRACT 

The invention relates to a sWeet that has a long shelf life and 
is provided in the form of a soft, creamy, shape-retaining, and 
foamed mass comprising milk components, edible fats, sugar 
and/or sugar substitutes, and Water. At least one portion of the 
edible fat is provided in a crystallized form at ambient tem 
perature. The inventive sWeet does not contain any lactose 
crystals that can be perceived by the consumer. The milk 
protein content amounts to 5.5 to 20% by Weight While the 
fat-free dry milk content ranges between 14 and 55% by 
Weight and the degree of denaturation of the Whey protein 
amounts to 210%. The inventive sWeet is characterized by 
the fact that the crystallized and non-crystallized edible fat 
agglomerates have a volume-relatedparticle size D50,3 of 3.5 
to 18 pm. 

9 Claims, 1 Drawing Sheet 
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MILK COMPONENT-BASED SWEET 
COMPRISING DEFINED EDIBLE FAT 
AGGLOMERATES, AND METHOD AND 

DEVICE FOR THE PRODUCTION THEREOF 

The invention relates to a milk component-based sweet as 
Well as to a method and device for the production thereof. 
DE-30 15 825 C2 describes a sWeet Which has a long 

shelf-life and is in the form of a soft mass that has been 
foamed With an inert gas and is based on an oil-in-Water 
emulsion, Which comprises milk components, edible fat, 
sugar, monoglycerides and Water and has a pH range of 6.2 to 
7.5. The consistency of the sWeet ranges from a spreadable 
cream to a comparatively thick paste that is ?rm enough to 
cut. It has a stable form and a long shelf-life and does not 
contain any lactose crystals that can be perceived by the 
consumer. Furthermore, at least part of the edible fat is con 
tained in crystallised form. Taken as a basis When producing 
this sWeet is a sWeetened, semi-skimmed condensed milk, 
Which forms the main component of an aqueous phase that is 
processed With an oil phase containing edible fats and 
monoglycerides into an oil-in-Water emulsion. The emulsion 
is then pasteurised, lactose seed crystals are added thereto, 
and the emulsion is foamed by bloWing in inert gas. At least 
part of the edible fat is crystallised during stirring and cooling 
of the emulsion. 
When producing condensed milk, temperatures of 100 to 

1200 C. are usually used for 1 to 3 minutes during pasteuri 
sation of the milk and temperatures of 65 to 70° C. are used 
during evaporation of the milk, Which lead to the partial 
denaturation of the Whey proteins. 

Furthermore, DE-43 44 534 C1 describes a foamed milk 
cream that is produced by heating milk adjusted to a certain 
fat and protein content and/or milk products so as to denature 
the serum proteins and for bacteriological reasons, then stir 
ring honey, dry components and ?avouring agents into the 
milk, producing a mixture of fat(s) With emulsi?ers and/or 
stabilisers, then blending this mixture With the milk mixture 
produced earlier and heating it for bacteriological reasons, the 
mixture being subsequently cooled to a Whipping tempera 
ture, the mixture being Whipped and the Whipped mixture 
then being alloWed to cool and crystallise. 

HoWever, the process described above leads to a sWeet 
containing a considerable proportion of denatured Whey pro 
teins. 

SWeets produced from fresh, pasteurised Whole milk (fresh 
milk) and skimmed milk poWder as the milk base also belong 
to the prior art. OWing to the high temperatures used during 
production, the skimmed milk poWder hereby has a higher 
content of denatured Whey proteins and also a higher vitamin 
loss. 

HoWever, the presence of natural milk protein (loWer 
degree of denaturation of the Whey proteins) accompanied by 
a high milk protein content and a high dry milk mass is 
desirable for reasons of nutritional physiology. 

Yoghurt and quark-based sWeets according to DE-37 27 
680 C2 also belong to the prior art, Which, hoWever, contain a 
high proportion of denatured Whey proteins. Products avail 
able on the market, such as Kyr (Parmalat) and Merenda allo 
Yogurt (Plasmon), have a degree of denaturation that is 
clearly greater than 20%. The edible fats in these products 
furthermore form agglomerates having a volume-related par 
ticle siZe D50,3 of 27 um and 50 pm respectively. The particle 
siZe D50,3 speci?es the particle diameter beloW Which 50% 
of the total particle volume lies. 

The prior art furthermore comprises ice creams having a 
milk protein content of 1.5 to 5% by Weight, a fat-free dry 
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2 
milk mass of 4 to 12% by Weight and an edible fat content of 
10 to 14% by Weight, each based on the total Weight of the ice 
cream. Several commercial samples of ice cream examined 
furthermore had a diameter D50,3 of the fat agglomerates of 
betWeen 19 and 30 um. 

Described in DE-100 05 374 A1 is a sWeet With a long 
shelf-life that is in the form of a soft, creamy, foamed mass 
With a stable form, comprising milk components, edible, fats, 
sugar and/or sugar substitutes and Water, at least part of the 
edible fat being contained in crystallised form at room tem 
perature, the sWeet not containing any lactose crystals that 
can be perceived by the consumer, and the milk protein con 
tent being 6 to 20% by Weight, the fat-free dry milk mass 
being 16 to 55% by Weight and the degree of denaturation of 
the Whey proteins being <10%. These sWeets, produced 
according to the method described in DE-100 05 374 A1, have 
a volume-related particle siZe D50,3 of the edible fat agglom 
erates Which is in the range of 1.5 to 2.5 pm. 
The object forming the basis for the invention is to provide 

a sWeet having a further improved stability in terms of a 
longer shelf-life and a longer retention, in terms of time, of the 
characteristic properties such as softness, creaminess, form 
stability, fresh taste and milk ?avour. 
The above object is solved by a sWeet With a long shelf-life 

having the properties described in claim 1, Which Will be 
discussed in more detail beloW. 
The sWeet according to the invention has a volume-related 

particle siZe D50,3 of the edible fat agglomerates of 3.5 to 18 
pm, which causes improved stability of the structure, Which in 
turn increases long-term stability and also maintains the 
advantageous properties for a longer period of time. The 
improved stabilisation causes, in particular, a loWer segrega 
tion tendency. 
The sWeet according to the invention has an extended shelf 

life. This means that it can be stored in cold storage (<12o C.), 
eg in the refrigerator or a cold shelf, for at least 9 months, i.e. 
no objections can be made in terms of microbiology. The long 
shelf-life of the sWeet according to the invention is essentially 
due to its dry milk mass and sugar or sugar substitute content, 
the de?ned agglomerate particle siZe of the dispersed edible 
fat as Well as to a pasteurising process during production 
thereof. Milk protein and sugar or sugar substitutes cause 
Water binding and a decrease in Water activity. The Water 
activity aW is preferably <0.9. 
The sWeet according to the invention is furthermore soft 

and thus also easy to spread. The Word “soft” characterises the 
solidity of the sWeet and can be described by the effective 
viscosity Which preferably has values of 100 to 5000 Pas, 
particularly preferred 500 to 2000 Pas, at a shear rate of 0.5 
s—1 and a temperature of 200 C. As a result of the agglomerate 
particle siZe according to the invention of the edible fat 
present in a dispersed manner in the sWeet, the softness of the 
sWeet can be maintained over a long period of time. 
The creamy consistency of the sWeet according to the 

invention is adjusted in particular by the dry milk mass, the 
melting range of the fats, the proportion of sugar and sugar 
substitutes and the Water content. A sWeet is deemed to be 
“creamy” if its effective viscosity decreases as the shear rate 
increases. Accordingly, the property of creaminess of the 
sWeet of the invention is determined using measuring tech 
nology via the viscosity trend in dependence on the shear rate. 
The creamy consistency of the sWeet can also be maintained 
over a long period of time oWing to the presence of the edible 
fat agglomerates in the form of particles having a D50,3 value 
of3.5 to 18 pm. 
The sWeet according to the invention is furthermore dimen 

sionally stable (has a stable form). In terms of rheology, this 
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means that it has a yield point and therefore does not yield 
under the in?uence of gravity. The dimensional stability is 
furthermore improved oWing to the particle siZe of the edible 
fat agglomerates according to the invention since the danger 
of segregation of the aqueous phase and the edible fat phase of 
the sWeet decreases. 

The sWeet according to the invention is furthermore 
foamed and is characterised preferably by a density of 0.55 to 
0.75 g/cm3 and a speci?c area of interface of 700 to 2500 
cm2/cm3 . 

The milk components in the sWeet according to the inven 
tion include the milk proteins derived from the milk, the milk 
sugar (lactose), the milk salts and the vitamins of the milk as 
Well as the milk fat. In addition to Whole milk, semi-skimmed 
milk or skimmed milk, yoghurt or sour milk produced here 
from can also be used to produce the sWeet. 

The edible fats contained in the sWeet according to the 
invention are composed of milk fat and/or vegetable and/or 
animal fats added during production, such as, for example, 
palm oil, pure butter fat or margarine. The total content of 
edible fat in the sWeet according to the invention is preferably 
15 to 50% by Weight, particularly preferred 20 to 45% by 
Weight. At least part of the fat is in crystallised form at room 
temperature. The melting enthalpy of the fat is thereby pref 
erably at least 10 joules/ g at a temperature range of 20 to 50° 
C. The particle siZe D50,3 of the crystallised and non-crys 
tallised edible fat agglomerates is furthermore preferably 4.0 
to 16 um and particularly preferred 4.5 to 14 um. 

The sugar in the sWeet according to the invention includes 
the lactose derived from the milk and sugar added during 
production, eg in the form of honey, saccharose, lactose, 
glucose, fructose, maltose and galactose. The sugar content of 
the sWeet according to the invention can be entirely or par 
tially replaced by sugar substitutes such as, for example, 
sugar replacements (e.g. sorbitol, malititol, isomaltol, xyli 
tol), oligosaccharides and oligofructoses. The total content of 
sugar and sugar substitutes is preferably in the range of 8 to 
45% by Weight, particularly preferred 10 to 40% by Weight. 

According to another preferred embodiment of the sWeet 
according to the invention, the Water content is 13 to 45% by 
Weight, particularly preferred 20 to 35% by Weight. 

In the case of production from unfermented milk products, 
the sWeet according to the invention has a pH value that is 
typically in the range of 6.2 to 7.5. If the sWeet is produced 
using yoghurt or sour milk, the pH value is preferably 4.0 to 
5.5, particularly preferred 4.2 to 4.8. 
The sWeet according to the invention can furthermore con 

tain emulsi?ers, preferably mono- and/or diglycerides, nor 
mally in an amount of 0 to 1% by Weight. 

The sWeet according to the invention may also contain 
further ingredients. Dietary ?bres, oligosaccharides and 
polysaccharides, such as, for example, starch or maltodextrin, 
can be hereby used to adjust the consistency. Cocoa, ?avour 
ings, sWeeteners and colorants, for example, can be included 
in order to adjust the ?avour and colour. Secondary plant 
extracts, prebiotics and probiotics, for example, can also be 
added in order to increase the physiological valence of the 
sWeet according to the invention. 
The sWeet according to the invention is characterised by a 

high (fat-free) dry milk mass and a high milk protein content 
accompanied by a very loW degree of denaturation of the 
Whey proteins. Associated With the loW degree of denatur 
ation is loW damage to the proteins and therefore a high 
content (percentage) of native milk protein, and thus also loW 
vitamins losses With respect to the starting milk product used 
during production. 

The fat-free dry milk mass is preferably 14 to 37% by 
Weight. The milk protein content is furthermore preferably 
5.5 to 14% by Weight. 
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4 
The loW degree of denaturation (E 10%) in the sWeet 

according to the invention results in a very intensive milk 
?avour. It is furthermore possible to produce the sWeet 
according to the invention Without emulsi?ers. In a further 
preferred embodiment, the degree of denaturation of the 
Whey proteins is 0%, i.e. no longer detectable. 
A high content of natural milk protein is important in terms 

of nutritional physiology since native proteins can be fully 
utilised in the human body. 

The sWeet according to the invention contains the edible 
fats (crystallised and non-crystallised) at an agglomerate par 
ticle siZe D50,3 of3.5 to 18 um, preferably 4.0 to 16 um, and 
particularly preferred 4.5 to 14 pm. The particle siZe de?ned 
above results in the structure of the sWeet being maintained 
for longer since the tendency of the aqueous phase and the 
edible fat phase to segregate decreases. This causes, at the 
same time, an increase in the microbiological shelf-life, the 
dimensional stability and also a retention of the softness, 
creaminess and the intensive milk ?avour and taste over a 
longer period of time. 

In the sWeet according to the invention, the edible fat 
agglomerates consist of individual fat droplets that are 
bonded together at individual sites by means of bridges. 
These bridges determine, to a decisive extent, the yield point 
of the foam and thus its stability against the in?uence of 
gravity (dimensional stability). The bridges do not, hoWever, 
create large, compact edible fat particles, but can rather be 
broken again under the in?uence of temperature and shearing 
(typical stress in the mouth). The edible fat is then once again 
in the form of small individual droplets, Which creates a 
creamy-tender creamy consumption impression. HoWever, if 
the edible fat agglomerates are too large, they cannot be 
broken doWn into small individual particles at the same speed, 
and the consumption impression is not tender creamy/ creamy 
but rather fatty since too much of the surface of the mouth is 
covered With fat at the same time. For this reason, it has been 
found according to the invention that the agglomerate particle 
siZe of the edible fats may, on the one hand, not be too small, 
and on the other, may not be too large. 
The sWeet according to the invention can be produced 

using a process having the folloWing steps: 
a) mixing pasteurised, fresh Whole milk, sour Whole milk or 
Whole milk yoghurt and/or pasteurised, fresh semi 
skimmed milk, sour semi-skimmed milk or semi-skimmed 
milk yoghurt and/ or pasteurised, fresh skimmed milk, sour 
skimmed milk or skimmed milk yoghurt With sugar and/or 
sugar substitutes and, optionally, other additives; 

b) adjusting the mixture obtained in step a) by means of gentle 
evaporation at a temperature of 260° C. and a pressure of 
<1 bar or by freeZe drying to the desired dry substance 
content; 

c) dispersing a fat phase comprising edible fats and, option 
ally, emulsi?ers in the concentrated aqueous mixture 
obtained in step b) using a rotating microporous membrane 
holloW cylinder, the outer surface of Which faces the aque 
ous phase and the inner surface of Which faces the fat 
phase, the surface facing the aqueous phase having an outer 
membrane layer With pores of 21 um; 

d) pasteurising the sWeet obtained in step c) at temperatures of 
max. 800 C.; 

e) cooling the sWeet, optionally mixing in lactose microcrys 
tals, foaming the sWeet by bloWing in gas and crystallising 
out at least part of the edible fat of the sWeet. 
The production process according to the invention is 

described in more detail beloW With reference to individual 
production steps. 

Pasteurised, fresh Whole milk, sour Whole milk or Whole 
milk yoghurt and/or pasteurised, fresh semi-skimmed milk, 
sour semi-skimmed milk or semi-skimmed milk yoghurt and/ 
or pasteurised, fresh skimmed milk, sour skimmed milk or 
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skimmed milk yoghurt is used in step a). According to the 
“Milchverordnung” (German Regulation Concerning Milk), 
the fresh milk, Which is used as such or as sour milk or milk 
yoghurt, has been subjected to a short-time heat treatment in 
a continuous ?oW at 72 to 75° C. With a heat-holding time of 
15 to 30 seconds and shoWs, folloWing the short-time heat 
treatment, negative evidence of phosphatase and positive evi 
dence of peroxidase. 

The thus pasteurised fresh Whole milk (sour Whole milk, 
Whole milk yoghurt) or pasteurised, fresh semi-skimmed 
milk (sour milk, milk yoghurt) or pasteurised, fresh skimmed 
milk (sour skimmed milk, skimmed milk yoghurt) is mixed 
With sugar and/or sugar substitutes. Mixing hereby occurs, as 
a rule, at a temperature of 260° C. and can occur in a con 
tinuously operated mixing device or in batch containers. 

In order to adjust the consistency, the taste and colour and 
the physiological valence, other ingredients can also be 
mixed into the milk, sour milk or milk yoghurt, such as, for 
example, polysaccharides, cocoa, ?avours such as vanillin, 
sWeeteners and colorants, secondary plant extracts, probiot 
ics and prebiotics. 

Concentration to the desired dry substance content accord 
ing to production step b) is carried out, for example, in an 
evaporator at temperatures of 260° C. and at a loW pressure 
of <1 bar or by freeZe-drying. 

During production according to step c), the aqueous phase 
(concentrated mixture) obtained in step b) is preferably 
present in an amount of 50 to 85% by Weight and is mixed 
With the fat phase preferably in an amount of 15 to 50% by 
Weight. 

Vegetable and/or animal fats are normally used as the fat 
phase, such as, for example, palm oil, pure butter fat or mar 
garine, all of Which are edible fats. The use of emulsi?ers, 
preferably mono- or diglycerides, is possible. 

In the rotating microporous membrane dispersing process, 
the edible fat phase to be dispersed is introduced, from the 
inside to the outside, through the rotating microporous mem 
brane holloW cylinder into the (continuous) aqueous phase 
?oWing past using adjustable centrifugal forces. 

The dispersing in Which is carried out in step c) normally 
takes place at a temperature of 260° C. such that the liquid 
phases continue to exist during dispersing in. 
A pressure of 0 to 5 bar, preferably 0.8 to 1.5 bar, is 

furthermore applied in production step c). The pressure has an 
in?uence on the volume ?oW of the fat through the rotating 
membrane body. The greater the pressure, the larger the siZe 
of the fat droplets under otherWise identical conditions. 

The circumferential speed of the rotating microporous 
membrane holloW cylinder is adjustable via the rotational 
speed and the outer diameter of the membrane body and is 
preferably 0.35 to 35 m/ s, particularly preferred 1.4 to 1 1 m/ s. 

The dispersing in Which is carried out in production step c) 
causes minimal shearing such that denaturation is largely 
excluded and very loW degrees of denaturation of <10%, 
particularly preferred of 0% (denaturation beloW the detec 
tion limit), are thus achieved overall. 
A microporous glass sinter tube is preferably used as the 

membrane holloW cylinder. Such a glass sinter tube prefer 
ably consists of a glass sinter support body With pores of 5 to 
25 um and an outer sintered glass layer having a pore siZe of 
<1 um, particularly preferred 0.4 to 0.8 pm, and especially 
preferred 0.7 to 0.8 pm. In a further preferred embodiment, 
the sintered glass layer consists of several sintered layers, the 
layer With the smallest average pore siZe forming the interface 
to the continuous aqueous phase. The sintered glass layer is 
furthermore preferably 1 to 2 mm thick. Finally, the sintered 
glass layer is preferably made of borosilicate glass 3.3. 

The droplet siZe of the edible fat is determined by the Wall 
shear stress Which is directly proportional to the rotational 
speed (revolutions per minute) of the membrane body and to 
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6 
the viscosity of the continuous aqueous phase. A high Wall 
shear stress enables early droplet separation and thus the 
formation of smaller fat droplet particles. 
An increasing viscosity of the continuous aqueous phase 

increases the Wall shear stress Which causes the droplets to 
separate sooner. Furthermore, as the viscosity increases, 
droplet groWth is also exposed to increasing resistance. Both 
factors lead to a reduction in the droplet siZe. 

Small droplets are obtained With a loW pressure, a high 
viscosity of the continuous aqueous phase and a high circum 
ferential speed of the membrane body. 
The droplet siZe of the edible fats is furthermore deter 

mined by the pore siZe of the used outer membrane layer 
Which is in contact With the aqueous phase. The droplet siZe 
is generally 5 to 10 times greater than the outer micropores of 
the membrane layer. 
The edible fat droplets agglomerate oWing to mechanical 

stress in the folloWing production steps and in particular 
during cooling and foaming according to step e) of the pro 
duction process. The droplet siZe of the edible fats hereby 
in?uences the siZe of the edible fat agglomerates formed. The 
smaller the droplet siZe, the smaller the agglomerates and the 
D50,3 value, and vice versa, under otherWise identical pro 
duction conditions. 

In the above-described production process for the sWeet 
according to the invention, it is also possible to disperse the fat 
phase according to step c) directly into the mixture obtained 
from step a) and then to adjust the desired dry substance 
content by means of evaporation (step b)). 
The subsequent pasteurisation step d) for the sWeet takes 

place at a temperature of not more than 80° C. The pasteuri 
sation temperature is normally 70 to 80° C. and the pasteuri 
sation process normally lasts 1 to 4 minutes. In order to avoid 
a loss in the total amount of Water in the end product, care 
must be taken during pasteurisation that Water loss does not 
occur oWing to evaporation or removal of Water. It is therefore 
recommended to use a su?icient hydrostatic pressure. 

Following the pasteurisation phase, the sWeet is cooled in 
step e), for example using a cooling system connected to the 
outlet of the pasteurising apparatus. 

During cooling, the sWeet can be optionally injected With a 
small amount of small lactose seed crystals, on Which the 
dissolved lactose can subsequently crystallise Without creat 
ing a sensory grittiness. It is possible to produce a suspension 
of seed crystals and a liquid and to continuously add this to the 
sWeet. 
The sWeet is then cooled further, eg by means of one or 

more cooling systems. The sWeet is foamed during this phase, 
normally by injecting or bloWing into the sWeet a dosed 
supply of gas, preferably inert gas (e. g. nitrogen), by means of 
an injector or a rotating microporous membrane. Further 
more, at least part of the edible fat is crystallised out. 

In non-froZen sWeets, the temperature, for example, of the 
?rst cooling step is 60 to 30° C., Whereupon injection With 
lactose seed crystals occurs and the sWeet is then cooled in a 
subsequent cooling step to, for example, 20 to 10° C. before 
foaming and crystallising out of the edible fat occurs. 
When producing froZen sWeets such as, for example, ice 

cream, the pasteurised mixture resulting from step d) is 
cooled to beloW the freeZing point, e. g. by means of a tubular 
heat exchanger, and is subjected to cold storage, for example 
for 24 hours in a ripening tank. The cooled mixture is then 
cooled further in a freeZer and is supplied With gas. Hardening 
is thereupon carried out to stabilise the structure in a refrig 
erator at preferably —30 to —45° C. until a product core tem 
perature of —25° C. has been reached. 
The foamed sWeet resulting from the process according to 

the invention can be aseptically ?lled as such into containers 
that can be sealed in an airtight manner and sold. 
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The sweet according to the invention is also suitable foruse 
directly as a component of a consumable product, for 
example as the ?lling When making a baked product, eg a 
milk cream slice, in Which the sWeet is applied to a layer of the 
baked product or in a sandWich-like manner betWeen tWo or 
more layers of the baked product, or is used as a ?lling in a 
rolled baked product. 

The sWeet according to the invention can also be used for 
application on or in a pastry product. The sWeet according to 
the invention can furthermore be used as a ?lling, as part of a 
?lling or as a decoration of ?lled chocolate products or con 
fectionary. The sWeet can hereby also be mixed With fruit 
(fruit ?lling). 

It is ?nally also possible to use the sWeet according to the 
invention as a dessert, as a component of a dessert or as a 
spread for bread. 

Finally, the invention relates to the use of a dispersing 
device for producing the sWeet according to the invention. 

This dispersing device comprises a temperature-control 
lable, cylindrical vessel and a rotatable microporous mem 
brane holloW cylinder (tube) that is disposed in the centre of 
the vessel and has an outer membrane layer With pores of <1 
pm. 

The microporous membrane holloW cylinder preferably 
consists of an inner glass sinter support tube With pores of 5 to 
25 um and an outer sintered glass layer having a thickness of 
1 to 2 mm and a pore siZe of <1 um. Particularly preferred is 
an average pore siZe of the sintered glass layer of 0.4 to 0.8 
pm, and especially preferred is 0.7 to 0.8 pm. According to a 
further preferred embodiment, the outer sintered glass layer 
consists of several sintered glass layers having different pore 
siZes, the layer With the loWest average pore siZe forming the 
outermost layer. It is also particularly preferred for the sin 
tered glass layer(s) to be made of borosilicate glass 3.3. 
A dispersing device that is preferably used is described in 

more detail beloW With regard to FIG. 1. 
FIG. 1: Dispersing device for the production of the sWeet 

according to the invention. 
The dispersing device consists of a temperature-control 

lable, cylindrical vessel (1). Delivery of the forming disper 
sion preferably occurs by means of an eccentric single-rotor 
screW pump. A holloW shaft is disposed in the centre of the 
vessel, Which actuates a glass sinter tube (2) and via Which the 
in?oW of liquid edible fat occurs. The glass sinter tube (2) 
consists of a microporous glass sinter support body (3) made 
of sintered glass having an average pore siZe of 5 to 25 um. A 
sintered glass layer (4) having an average pore siZe of <1 um 
is disposed on this support body (3). The glass sinter tube (2) 
is ?xed to the holloW shaft by means of tWo planar seals such 
that transport of the substance can only occur via the capillary 
system of the glass sinter body. The glass sinter tube (2) is 
caused to rotate oWing to the force-locking connection With 
the shaft. The rotational speed of the shaft and thus the cir 
cumferential speed of the glass sinter tube (2) can be adjusted. 
Vertical ?oW disturbers (5) in the form of plates are preferably 
attached in the space betWeen the inner Wall of the tempera 
ture-controllable, cylindrical vessel (1) and the outside sur 
face of the glass sinter tube (2). During operation, the space 
betWeen the inner Wall of the cylindrical vessel (1) and the 
outside surface of the glass sinter tube (2) is completely ?lled 
With the aqueous phase and the inner volume of the glass 
sinter tube (2) is completely ?lled With liquid edible fat. 
The invention Will be described in more detail beloW by 

means of tWo examples. 

EXAMPLE 1A) 

Milk Cream 

In order to obtain 100 kg of milk cream (sWeet), a total of 
142.6 kg of Water Was extracted from a mixture of 190.1 kg of 
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8 
pasteurised, fresh Whole milk (Water content 87.5%, dry milk 
mass 12.5% and fat-free dry milk mass 9% according to the 
nutritional value tables for milk and milk products according 
to E. Renner, 1992), 18.2 kg of saccharose, 7.5 kg ofhoney 
and 0.05 kg of vanillin by means of evaporation at 48 to 55° 
C. such that the dry substance content of the concentrated 
mixture is 65.74%. 

5.186 kg of palm oil Were mixed into the obtained aqueous 
concentrated mixture (14.65 kg) at 55° C. using a dispersing 
cell. The dispersing apparatus corresponds to the device as 
shoWn in FIG. 1 and consists of a temperature-controllable, 
cylindrical vessel (1) having a height of 365 mm and a diam 
eter of 210 mm, Which is operated continuously via an inlet 
and an outlet and Which is connected to an equalising vessel, 
the forming mixture being pumped in circulation by an eccen 
tric single-rotor screW pump. The sinter tube (2) consists of a 
support body (3) made of sintered borosilicate glass 3.3 hav 
ing a thickness of 15 mm. A sintered glass layer (4) of boro 
silicate glass 3.3 having an average pore siZe of 12.5 um and 
a thickness of 1.5 mm is disposed on this support body. The 
circumferential speed of the glass sinter tube (2) Was adjusted 
to 5.3 m/s. A static pressure of 1.0 bar is applied to the liquid 
edible fat disposed inside the glass sinter tube (2). The dis 
persion temperature is adjusted to 55° C. 

FolloWing production of the raW cream by means of dis 
persion, said cream then ?oWs through a pasteurising appa 
ratus (scrape heat exchanger) having a temperature of 70° C. 
for 3.5 minutes. 
The pasteurised cream subsequently arrives in a ?rst cool 

ing system (scrape chiller) in Which the cream remains for 3.5 
minutes at 44° C. A dispersion of lactose microcrystals (0.001 
kg) and palm oil (0.12 kg) is then added continuously by 
means of a dosing pump. 
The cream ?oWs into a second cooling system (scrape 

chiller) in Which it remains for 3.5 minutes at 18° C. During 
this dWelling time, the cream is foamed With nitrogen by 
means ofan injector such that the density of the foamed cream 
in this production step is in the range of 0.5 to 0.6 g/cm3 . The 
hourly output of the system is approximately 26 kg of cream. 
After the second cooling system, the cold cream is ?lled into 
a vessel that can be sealed in an airtight manner or is placed 
betWeen tWo layers of a baked product. 
The analytically determined composition of the cream 

obtained above as Well as its physical and organoleptic prop 
erties are given in table 1 beloW. 

EXAMPLE 1B) 

Yoghurt Cream 

A ripening culture (mixture of streptococcus thermophilus 
and lactobacillus bulgaricus) is mixed into pasteurised, fresh 
Whole milk at 42° C. and is incubated until a pH of 4.5 is 
reached (duration 2.5 to 3 hours), Whereby a fresh yoghurt is 
obtained Which is used and is further processed, similar to 
example 1a), in the same amount instead of the fresh Whole 
milk. 
The analytically determined composition and the proper 

ties of the yoghurt cream obtained in this manner are given in 
table 1 beloW. 

EXAMPLE 1C) 

Sour Milk Cream 

A mesophilic culture (mixture of streptococcus cremoris 
and streptococcus lactis) is mixed into pasteurised, fresh 
Whole milk at 25° C. and is incubated until a pH of 4.5 to 4.6 
is reached (12 to 15 hours) in order to produce a fresh sour 
milk Which is used and is further processed, similar to 
example 1a), in the same amount instead of the fresh Whole 
milk. 
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The analytically determined composition and the proper 
ties of this sour milk cream are speci?ed in table 1 beloW. 

TABLE 1 

Patent example Patent example Patent example 
1 a) 1 b) 10) 

Ingredients Milk cream Yo ghurt cream Sour milk cream 

Milk protein content (%) 6.54 5.75 5.79 
Sugar content (%) 30.58 27.56 28.72 
Edible fat content (%) 32.24 33.86 33.17 
Milk fat (%) 5.6 5.1 5.5 
Mineral salts (%) 1.23 1.17 1.22 
Mineral salt calcium (%) 0.209 0.189 0.188 
Lactic acid (%) 0.02 1.19 1.12 
Water content (%) 27.68 30.91 30.41 
pH value 6.8 4.45 + 0.01 4.41 + 0.01 

aW value (20° C.) 0.90 0.90 0.90 
Total dry milk mass (%) 23.17 19.99* 20.80** 
Fat-free dry milk mass (%) 17.57 14.89* 15.30** 
Degree of denaturation of the not detectable not detectable not detectable 
Whey proteins (%) 
VitaminA (mg/100 g) 0.051 0.047 0.051 
Vitamin B1 (mg100 g) 0.13 0.11 0.11 
Vitamin B2 (mg100 g) 0.37 0.32 0.31 
Vitamin B6 (mg100 g) 0.072 0.081 0.089 
Vitamin B12 (pg/100 g) 0.50 0.20 0.20 
Vitamin D3 (pg/100 g) 0.59 0.48 0.48 
Vitamin E (mg/100 g) 0.31 0.31 0.34 
Vitamin K1 (pg/100 g) <1 <1 1.1 
Biotin (pg/100) 2.8 1.5 2.7 
Folic acid (119100 g) <8 <8 <8 
Niacin mg100 g) 0.13 0.19 0.21 
Pantothenic acid/Vitamin B3 0.60 0.52 0.55 
(mg/100 g) 
ot-lactalbumin (%) 1.56 1.50 0.112 
[5-lactoglobulin (%) 5.72 5.43 4.342 
Particle size D50,3 ofthe fat 6 11 11 
particle agglomerates (pm) 
Particle size D50,3 ofthe 15 13 14 
lactose crystals (pm) 
Density (gcm3) 0.53 + 0.02 0.66 + 0.02 0.74 + 0.02 
Speci?c area of interface 1672 874 727 

(cm2/cm3) 
Effective viscosity (20° C.), 835 523 422 
shear rate of0.5 s — 1 

Effective viscosity (20° C.), 2.1 1.99 4.88 
shear rate of50 s — 1 

Shelf-life >9 months >9 months >9 months 
Organoleptic properties very milky, soft, intensive pure intensive pure 

creamy, yoghurt ?avour, sour milk ?avour, 
exceptionally soft, creamy, soft, creamy, 

tender creamy, fat exceptionally exceptionally 
practically does tender creamy, fat tender creamy, fat 

not appear practically does practically does 
not appear not appear 

*total yoghurt or fat-free yoghurt dry mass including lactic acid 
**total sour milk or fat-free sour milk dry mass including lactic acid 

50 
The following analytic methods Were used to determine the 

composition of the cream. 

Dry mass/Water 
Edible fat 
Milk fat 

Protein (N x 6.38) 
Lactose/galactose 

Saccharose/ 
Glucose/ Fructose 
Ash 
Calcium 
Degree of 
denaturation 

IDF 21B: 1987 (sea sand 102° C.) 
IDF 126A: 1988 (method according to Weibull) 
DGF C-V 9a (determination using the semi-micro 
butyric acid number) 
IDF 20B: 1993 (method according to Kjeldahl) 
Sec. 35 LMBGl L 01.00-17; enzymatically, 
Boehringer test kit 
enzymatically, Boehringer test kit 

VDLUFAVI C 10.2 (550° C.) 
gravimetrically 
SDS-PAGE-Electrophoresis: 
The degree of denaturation of [5-lactoglobulin Was 
electrophoretically determined as a measure of the 
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-continued 

denaturation of Whey proteins present in the cream. 
The degree of denaturation, given in %, indicates 
the proportion of native B-lactoglobulin to the total 
[5-lactoglobulin (after total reduction) and is 
calculated from the ratio of the peak areas to one 
another. 
The sample to be examined is pre-treated With 
sodium dodecyl sulphate (SDS) in order to unfold 
the milk proteins. With the subsequent total 
reduction of the unfolded protein molecules using 
dithiotretitol (DTT), the monomeric, reduced form 
of the total [5-lactoglobulin is obtained. In a 
parallel approach, the sample is treated solely With 
SDS in order to be able to determine the native, 
non-reduced proportion of the lactoglobulin. The 
loWer the native proportion of [5-lactoglobulin, the 
higher the degree of denaturation. 
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-continued 

Separation of the individual milk proteins occurs by 
means of pore gradient gel electrophoresis according 
to molecule size. The ?xed and coloured proteins 
are quantitatively evaluated based on densitometric 
measurement. 

The degree of denaturation, based on [5 
lactoglobulin, speci?ed in %, is calculated using the 
following formula: 

PF?- lacto globulin native X 100 

PF?- lacto globulin reduced 

D in % 
PF: peak area ofthe [5-lactoglobulin band 
in the native and reduced state. 

Vitamin B1 ?uorimetrically 
Vitamin B2 HPLC 
Vitamin B6 HPLC 
Vitamin B12 turbidimetrically according to USP XXIII, 1995, 

M. 1 71 
Vitamin K1 HPLC 
Vitamin D3 Sec. 35 LMBG L 49.00-1; HPLC 
VitaminA Sec. 35 LMBG L 49.00-3; HPLC 
Vitamin E Sec. 35 LMBG L 49.00-3; HPLC 
Niacin turbidimetrically according to USP XXIII, 1995, 

M.441 
Folic acid microbiologically 
Pantothenic acid/ turbidimetrically according to USP XXIII, 1995, 
Vitamin B3 M.91 
Biotin turbidimetrically according to USP XXI, 3.SUPPL. 

1986, M.88 
ot-lactalbumin IDF 178: 1996 (HPLC) 
[5-lactoglobulin IDF 178: 1996 (HPLC) 

lGerman Foods and Commodities Act 

The effective viscosities were determined using a shear 
rate-controlled rotational rheometer as the measuring device. 
The measuring system consisted of a plate/plate arrangement 
(made of steel) having a diameter of the upper plate of 20 mm 
and a plate gap of 1 mm. The relaxation time before the start 
of measuring was 120 seconds and the measurements were 
carried out twice in a measuring range of0.1 to 100 s-1 in 10 
minutes. 

The particle size D50,3 of the sugar crystals and the fat 
particle agglomerates was analysed by means of laser diffrac 
tion spectroscopy. The measurements were carried out 
according to ISO 13320-1. The diffraction pattern obtained 
was converted into a particle size distribution using the Mie 
model. In this particular case, the laser diffraction spectrom 
eter Malvem Mastersizer X was used to characterise the 
particle size. 

The parameter D50,3 is de?ned as follows: 50% of the 
particle volume is taken up by particles that are smaller than 
the speci?ed particle diameter. 

The crystallinity of the fat was determined using a disc 
device in a temperature range of 0 to 60° C. and with a heating 
rate of 2 K/min. Both crystalline and liquid parts of fat-could 
hereby be determined. 

The foamed structure of the cream was determined using a 
scanning electron microscope (SEM), whereby the examined 
sample was frozen in super-cooled liquid nitrogen, was sub 
sequently broken up and coated with gold or platinum in a 
cryo-preparation device and then inserted into the electron 
microscope. The electron micrographs show the ?ne porosity 
of the foam which is quanti?ed by the speci?c area of inter 
face. Using the SEM images, the speci?c area of interface was 
determined by means of image analysis/stereology. SEM 
images of the foam structure magni?ed 350 times were 
hereby used as image samples. The outlines of the gas bubbles 
were marked (complete detection of the bubbles per image; at 
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least 800 bubbles per measurement), the image was scanned 
and a binary image (bubbles and background) was subse 
quently created. When evaluating the image, the number of 
phase transitions between background and bubbles along a 
set of parallel lines was determined. The speci?c area of 
interface was calculated from the number of phase transitions 
per total line length. 
The long shelf-life of the cream results from microbiologi 

cal data determined following cold storage for 9 months after 
production. The seed numbers (Sec. 35 LMBG L 01.00-5), 
yeasts (Sec. 35 LMBG L 01.00-37), moulds (Sec. 35 LMBG 
L 0100-37) and enterobacteria (V DLUFA VI M 7.4.2) deter 
mined using the plate casting method were so low that no 
objections can be made from a microbiological point of view. 
The effective viscosity values at a shear rate of 0.5 s-1 and 

at 20° C. show that the creams of Examples 1a) to 1c) are soft. 
The effective viscosities which decrease as the shear rate 
increases furthermore also indicate the creamy nature of the 
produced cream. Since the creams do not yield under the 
in?uence of gravity, they are also dimensionally stable. 

Since 95% of the sugar crystals are smaller than 12 um, a 
grittiness which is perceivable by the senses does not occur. 

EXAMPLE 2) 

Milk Ice Cream 

To produce fresh milk ice cream, 190.1 kg of pasteurised, 
fresh whole milk (water content 87.5%, dry milk mass 12.5%, 
fat-free dry milk mass 9%), 18.2 kg of saccharose, 7.5 kg of 
honey and 0.05 kg of vanillin were mixed together. 109.2 kg 
of water was gently removed from this mixture at 48 to 55° C. 
such that the dry substance content of the mixture was 45.5%. 

25 .9 kg of palm oil were added to the concentrated aqueous 
phase (106.6 kg) using a dispersion cell. 

The raw cream obtained was then pasteurised in a scrape 
heat exchanger at a temperature of 70° C. for 3.5 minutes. 
The pasteurised cream was subsequently cooled to 7° C. 

using a tubular heat exchanger and arrived in a ripening tank 
where cold storage at 7° C. took place for 24 hours. 
The ripened cream is then continuously conveyed into a 

freezer, is processed with a throughput of 30 kg/h at a system 
pressure of 2.05 bar and a rotational speed of the knife shaft of 
400 minutes-1 and is foamed with nitrogen up to an overrun 
of 80%. During ?lling, the ice cream produced in this manner 
has a draw temperature of —9.2° C. In order to stabilise the 
structure of the ice cream, a hardening step is carried out 
which takes place in a cooling channel at —30 to —45° C. until 
a maximum product core temperature of —25° C. is reached. 
The analytically determined composition of the ice cream 

obtained above as well as its physical and organoleptic prop 
erties are given in table 2 below. 

TABLE 2 

Patent example 2 
Ingredients of the ice cream 

Milk protein content (%) 6.1 
Sugar content (%) 24.48 
Edible fat content (%) 25.91 
Milk fat (%) 4.7 
Mineral salts (%) 1.04 
Mineral salt calcium (%) 0.171 
Lactic acid (%) 0.03 
Water content (%) 42.28 
pH value * 

aw value (20° C.) * 
Total dry milk mass (%) 18.95 
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TABLE 2-continued 

Patent example 2 
Ingredients of the ice cream 

Fat-free dry milk mass (%) 14.25 
Degree of denaturation of the whey not detectable 
proteins (%) 
VitaminA (mg/100 g) 0.026 
Vitamin B1 (mg100 g) 0.031 
Vitamin B2 (mg100 g) 0.29 
Vitamin B6 (mg100 g) 0.124 
Vitamin B12 (pg/100 g) <0.1 
Vitamin D3 (ug/ 100 g) not detectable 
Vitamin E (mg/100 g) 0.23 
Vitamin K1 (pg/100 g) <1 
Biotin (pg/100) 4.30 
Folic acid (119100 g) <8 
Niacin mg100 g) 0.15 
Pantothenic acid/Vitamin B3 (mg/ 100 g) 0.46 
ot-lactalbumin (%) 1.200 
[5-lactoglobulin (%) 4.730 
Ice crystal diameter (D50,0 pm) 30 
Density (g/cm3) 0.5314 + 0.021 
Fat agglomerate diameter (D50,3 pm) 14 
Speci?c area of interface (cm2/cm3) * 
Effective viscosity (200 C.), * 
shear rate of0.5 s — 1 

Effective viscosity (200 C.), * 
shear rate of50 s — 1 

Organoleptic properties Very milky, creamy, 
exceptionally tender 
creamy, fat practically 

does not appear 

* these parameters are irrelevant for the characterisation of ice cream 

The invention claimed is: 
1. A sweet with a long shelf-life in the form of a soft, 

creamy, form-stable and foamed mass, comprising 
milk components, said sweet having a milk protein content 

of 5 .5 to 20% by weight, based on the total weight of the 
sweet, a fat-free dry milk mass of 14 to 55% by weight, 
based on the total weight of the sweet, and a degree of 
denaturation of the whey proteins 10%, 
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edible fats, at least part of said edible fat being contained in 

crystallized form at room temperature, 
sugar and/or sugar substitutes, said sweet not containing 

any lactose crystals that can be perceived by the con 
sumer, and 

water, 
wherein edible fat agglomerates in crystallized or non 

crystallized form have a volume-related particle size 
D50,3 of 3.5 to 18 um such that 50% of the particle 
volume is taken up by agglomerates that are smaller than 
3.5 to 18 pm which cause improved stability of structure 
and lowers segregation tendency of said foamed mass. 

2. A sweet according to claim 1, wherein the edible fat 
content is 15 to 50% by weight, based on the total weight of 
the sweet. 

3. A sweet according to claim 1 or 2, wherein the sugar 
and/or sugar substitute content is 8 to 45% by weight, based 
on the total weight of the sweet. 

4. A sweet according to claim 1, wherein the water content 
is 13 to 45% by weight, based on the total weight of the sweet. 

5. A sweet according to claim 1, wherein the milk protein 
content is 5.5 to 14% by weight, based on the total weight of 
the sweet. 

6. A sweet according to claim 1, wherein the fat-free dry 
milk mass is 14 to 37% by weight, based on the total weight 
of the sweet. 

7. A sweet according to claim 1, wherein the degree of 
denaturation is 0%. 

8. A sweet according to claim 1, wherein the volume 
related particle size D50,3 of the edible fat agglomerates is 
4.0 to 16 um such that 50 % of the particle volume is taken up 
by agglomerates that are smaller than 4.0 to 16 pm. 

9. A sweet according to claim 8, wherein the volume 
related particle size D50,3 of the edible fat agglomerates is 
4.5 to 14 um such that 50 % of the particle volume is taken up 
by agglomerates that are smaller than 4.5 to 14 um. 

* * * * * 


